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H. Bonekamp 


This circuit is eminently suitable for adding bipolar input capa- 
bility to the unipolar A/D converter of a microprocessor circuit 
(in a data logger, for example), without having to use a dual 


Single-Supply Measurement Amplifier 


power supply. 

A bipolar input stage normally takes the form of two amplifier 
stages powered from a symmetrical supply. The first stage 
functions as an input buffer, with an input impedance of 1 M?. 
The second stage adds an offset to the buffered input signal, to 
make it suitable for the following unipolar ADC. 

This circuit takes a different approach. Here, a buffer with an 
asymmetric power supply is used, and a negative offset cur- 
rent provides the conversion from bipolar to unipolar. The cur- 
rent is derived from a negative offset voltage, which is gener- 
ated using IC1a. This opamp operates as a Schmitt trigger, due 
to the positive feedback network formed by R1, R2 and R3. The 
RC time constant of R4 and C1 in the negative feedback loop 
provides a timing element, which causes the Schmitt trigger 
to work as a square-wave oscillator. C2, C3, D1 and D2 con- 
vert the output voltage of the opamp into a negative voltage. 
To minimise interference, a relatively low frequency (1 kHz) 
has been chosen for the generator. R5 minimises the load cur- 
rent, and thus the amount of interference. Since the maximum 
output level of the TLC272 is only 3.5 V, diodes D1 and D2 must 
be Schottky diodes in order to obtain a sufficiently large out- 
put voltage. 

Finally, R9, D3, C4 and C5 convert the output voltage into a 
stable —2.5-V reference voltage. The offset current for IC1b is 
drawn from this voltage via a 1-MQ resistor (R8). 

The brief specifications of this circuit are: 


Input impedance : 1 MQ 
OF. —2,5to +2,5V 
Wore! Oto +2,5V 
Bandwith : 250 kHz 


Current drain : <2 mA 
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